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SPECIFICATION 

[Title of the Invention] INTERFACE DETECTING CIRCUIT 
[ABSTRACT] 

[Object] The present invention provides a detecting circuit 
of an interface for transmitting a logic signal capable of also 
easily detecting a condition of disconnection of a signal line, 
and of detecting a condition of a connection or a mount/dismount 
state of a device without further adding a signal line. 

[Solution Means] In a detecting circuit of an interface, a 
series circuit, which includes a pull-up resistor 233, forward 
diodes 235-238 and a pull-down resistor 234, is connected 
between a power supply VDD and a ground GND, and is provided 
in a receiving-side device 2; an input of an inverter 231 is 
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connected between the pull-up resistor 233 and the diode 235; 
an input of the other inverter 232 is connected between the 
pull-down 234 resistor and the diode 238; a line 17, which is 
connected to an inverter 13 of a transmitting-side device 1, 
is connected at a point between the diodes 235 and 236 and the 
diodes 237 and 238. The above circuit, which transmits at least 
2 bits of logic signal and receives 4 bits of signal, is provided 
between the devices 1 and 2. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A detecting circuit of an interface for detecting 
abnormal transmission of a logic signal between devices, 

wherein a series circuit, which includes a pull-up 
resistor, at least two forward diodes and a pull-down resistor, 
is connected between a power supply and a ground, and is 
provided in a receiving-side device; 

an input of a first inverter is connected between said 
pull-up resistor and the diode; 

an input of a second inverter is connected between said 
pull-down resistor and the diode; 

a line, which is connected to an inverter of a 
transmitting-side device, is connected at a point between said 
diodes . 
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[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to an 
interface for transmitting a logic signal between devices, more 
particularly to a detecting circuit of an interface. 
[0002] 

[Prior Arts] Fig. 3 is a diagram showing a circuit of an 
interface for transmitting a logic signal, which is connected 
by a cable via connectors and transmits four types of 
information in 2-bit, as one example of a conventional 
interface for transmitting a logic signal. 

[0003] In Fig. 3, a signal-a 31 and a signal-b 32 in a device-A 
3 are connected to an inverter ICa 33 and an inverter ICb 34 
as logic ICs, respectively. Outputs of the inverter ICa 33 and 
the inverter ICb 34 are connected to a connector 35 of the 
device-A 3. In addition, the 2-bit interface for transmitting 
a logic signal is comprised of a connector 45 connected by a 
cable composed of a line-A 37 and a line-B 38, a connector 46 
of a device-B 4 connected to the connector 45, an inverter ICd 
43 and an inverter ICe 44 connected to the connector 46. The 
interface transmits the signal-a 31 from the device-A 3 to the 
device-B 4 as a signal-a' 41, and transmits the signal-b 32 
to the device-B 4 as a signal-b 1 42. 
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[0004] Additionally, an inverter IC of CMOS IC is used as the 
logic IC in this circuit. In order to prevent a malfunction 
or breakage caused by input release of the logic IC, the inputs 
of the respective inverters are pulled up to +5 V via a resistor 
47 and a resistor 48. 

[0005] Fig. 4 is a truth table showing an example of a method 
for transmitting a logic signal from the device-A 3 to the 
device-B 4 shown in Fig. 3. 

[0006] A conventional circuit can correctly recognize four 
types of information of a state-a to a state-d only when the 
signal lines of the devices are normally connected. 

[0007] However, when the signal-a system is disconnected at 
a point in the line, the signal-a 1 41 and the signal-b 1 42 are 
logic "10" or logic "11." Accordingly, the device-B 4 
incorrectly recognizes the state transmitted from the device-A 
3 as the state-c or the state-d. 

[0008] Moreover, when the signal-b system is disconnected at 
a point in the line, the signal-a' 41 and the signal-b 1 42 are 
logic "01" or logic "11." Accordingly, the device-B 4 
incorrectly recognizes the state transmitted from the device-A 
3 as the state-b or the state-d. 

[0009] When both the signal-a system and the signal-b system 
are disconnected at points in the lines, the signal-a 1 41 and 
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the signal-b 1 42 are logic "11." Accordingly, the device-B 4 
incorrectly recognizes the state transmitted from the device-A 
as the state d. 
[0010] 

[Problems to be Solved by the Invention] Thus, in a conventional 
interface for transmitting a logic signal, a receiving side 
can correctly recognize a signal transmitted from the other 
side only when the connection between the devices is in a normal 
condition. However, when the connection between the devices 
is in an abnormal condition such as a poor connection between 
the connectors caused by a cable disconnection, disengaged 
connectors, or the like, it is impossible to recognize such 
a condition. 

[0011] In addition, in order to recognize disengaged connectors, 
it is possible to recognize disengaged connectors by a method 
assigning a code of the state-d, which is the same state as 
the disengaged connectors, to the state of the disengaged 
connectors in the example of Fig. 3 and Fig. 4, for example. 
In this case, only three types of information of the state-a 
to the state-c can be transmitted at maximum, though four types 
of information can be transmitted at maximum by 2 bits of signal 
in a 2-line system. In order to transmit the state-d, an 
additional signal line is required. 
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[0012] Additionally, in order to recognize a state of a 
connection between the connectors or a mount /dismount state 
of the device, one more signal line can be added. However, it 
is a drawback that the number of pins of the connector 
increases . 

[0013] The present invention is devised to solve the problem 
in a conventional art that a receiving side incorrectly 
recognizes a received signal when the connection between the 
devices is in an abnormal condition such as a poor connection 
between the connectors caused by a disconnection, or disengaged 
connectors. It is an object of the present invention to provide 
a detecting circuit of an interface for transmitting a logic 
signal capable of also detecting a condition of disconnection 
of a signal line, and of detecting a disconnection other than 
a High level and a Low level of a logic signal without further 
adding a signal line for detecting a state of a connection 
between the connectors or a mount /dismount state of a device. 
[0014] 

[Means for Solving the Problems] 

To achieve the object, in a detecting circuit of an 
interface, a series circuit, which includes a pull-up resistor, 
at least two forward diodes and a pull-down resistor, is 
connected between a power supply and a ground, and is provided 
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in a receiving-side device; an input of a first inverter is 
connected between said pull-up resistor and the diode; an input 
of a second inverter is connected between said pull-down 
resistor and the diode; a line, which is connected to an 
inverter of a transmitting-side device, is connected at a point 
between said diodes. 

[0015] According to the above means, the output of the first 
inverter is logic "0" and the output of the second inverter 
is also logic "0," when logic "1" is transmitted from the 
transmitting-side inverter to the receiving side by the line 
connection. In addition, both the first inverter and the second 
inverter output logic "1," when logic "0" is transmitted to 
the receiving side by the line connection. 

[0016] Additionally, the output of the first inverter is logic 
"0" and the output of the second inverter is "1," when the 
transmitting line of a logic signal is open. 

[0017] A circuit for transmitting 2 bits of signal is connected 
between the transmitting side and the receiving side by the 
lines. The receiving side receives four types of information 
by the two detecting circuits of the interface. Therefore, it 
is also possible to exactly detect a poor condition caused by 
a line disconnection, disengaged connectors, etc. 

[0018] 
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[Preferred Embodiments of the Invention] The following 
description will describe an embodiment according to the 
present invention with reference to the drawings. 
[0019] Fig. 1 is a diagram showing an interface for transmitting 
a logic signal, which is connected by cables via connectors 
and transmits four types of information in 2-bit, as one 
embodiment of an detecting circuit of an interface for 
transmitting a logic signal according to the present invention. 
[0020] In the detecting circuit of an interface for 
transmitting a logic signal shown in Fig. 1, a signal-a 11 and 
a signal-b 12 in a device-A 1 are connected to an inverter ICa 
13 and an inverter ICb 14 as logic ICs, respectively. Outputs 
of the inverter ICa 13 and the inverter ICb 14 are connected 
to a connector 15 of the device-A 1. In addition, the detecting 
circuit of an interface has a connector 16 connected to the 
connector 15, a connector 21 connected to the connector 16 by 
a cable composed of a line-A 17 and a line-B 18, a connector 
22 of a device-B 2 connected to the connector 21, a detecting 
circuit of an interface 23 connected to the connector 22, and 
a detecting circuit of an interface 24 with the same circuit 
as the detecting circuit of an interface 23. 
[0021] The detecting circuit of an interface 23 has an inverter 
ICc 231, a pull-up resistor Ra 233 connected between the 
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inverter ICc 231 and a + 5V power supply, a diode Da 235 and 
a diode Db 236 serially connected to an input of the inverter 
ICc 231, an inverter ICd 232, a pull-down resistor Rb 234 
connected between an input of the inverter ICd 232 and a ground, 
a diode Dd 238 and a diode Dc 237 serially connected to the 
input of the inverter ICd 232. A node between the diode Db 236 
and the diode Dc 237 is connected to the line-A 17, and is an 
input point for transmission of a logic signal from the device-A 
1. 

[0022] Additionally, output signals of the inverter ICc 231 
and the inverter ICd 232 are signal-al 1 25 and signal-a2 1 26, 
respectively. 

[0023] Moreover, the detecting circuit of an interface 24 has 
the same circuit as the detecting circuit of an interface 23. 
The detecting circuit of an interface 24 is connected to the 
line-B 18, and outputs a signal-bl 1 27 and a signal-b2 1 28. 
[0024] Here, in the embodiment, each diode has the same electric 
characteristics. The resistors Ra and Rb have the same 
resistance. CMOS IC inverters are used as logic ICs . 
[0025] The following description will describe operation of 
the side, in which the detecting circuit of an interface 23 
is provided, as an example of this embodiment. 
[0026] In the case that the signal inputted into the detecting 
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circuit of an interface 23 of the device-B 2 via the line- 
A 17 is a High level (logic: 1), +5 V of voltage is applied 
to a point A in the detecting circuit of an interface 23. Thus, 
the potential at a point B is also a High level (logic: 1) . 
Accordingly, the signal-al 1 25 as the output signal of the 
detecting circuit of an interface 23 is a Low level (logic: 
0) . 

[0027] On the other hand, the potential at a point C is a voltage 
value obtained by subtracting voltage drops of the diodes from 
the potential at point A. 

[0028] For example, when a forward voltage of one diode is 0.6 
V, the potential at point C is calculated as follows 
+ 5 V - (0.6 + 0.6 V) = 3.8 V 

In addition, when a standard logic CMOS IC is used, the input 
voltage for detecting a High level is 3.15 Vmin. Accordingly, 
the signal-a2' 26 as the output signal of the detecting circuit 
of an interface 23 is a Low level (logic: 0) . 
[0029] Additionally, in the case that the signal inputted into 
the detecting circuit of an interface 23 of the device-B 2 via 
the line-A 17 is a Low level (logic: 0) , point A in the detecting 
circuit of an interface 23 is the same potential as the ground 
(0 V) . Thus, in consideration of voltage drops in accordance 
with the forward voltage of the diodes, point B is approximately 
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1.2V. Accordingly, point B is a Low level (logic: 0) . Moreover, 
when a standard logic CMOS IC is used, the input voltage for 
detecting a Low level is 1.35 Vmax. Accordingly, the signal-al 1 
25 as the output signal of the detecting circuit of an interface 
23 is a High level (logic: 1) . Since point C is also the same 
potential (0 V) as the ground, the signal-a2* 26 is also a High 
level (logic : 1 ) . 

[0030] When the signal-a is not transmitted from the device-A 
1 to the device-B 2 via the signal line caused by disengaged 
connectors, a disconnection, or the like, the potential at 
point A of the detecting circuit of an interface 23 is 2.5 V. 
The reason is that the resistors Ra 233 and Rb 234 divide the 
voltage at point A so as to be the midpoint between VDD and 
the ground. Accordingly, the potential at point B becomes as 
a result of the forward voltages of the diodes as follows 
+2.5 V + (0.6 + 0.6 V) V = 3.7 V 

Accordingly, the signal-al f as the output signal of the 
detecting circuit of an interface 23 is a Low level (logic: 
0) . 

[0031] While, the potential at point C is a value obtained by 
subtracting voltage drops of the diodes from the potential at 
point A as follows 
+2.5 V - (0.6 + 0.6 V) = 1.3 V 
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Accordingly, the signal-a2' as the output signal of the 
detecting circuit of an interface 23 is a High level (logic: 
1) . 

[0032] Fig. 2 is a truth table showing this operation. 

[0033] When signal-al 1 and signal-a2 1 in Fig. 1 are logic "01, " 
the device-B 2 side can recognize an abnormal condition of the 
signal-a line system. When signal-bl 1 and signal-b2 1 are logic 
"01, " the device-B 2 side can recognize an abnormal condition 
of the signal-b line system. When signal-al 1 , signal-a2 1 , 
signal-bl 1 and signal-b2 1 are logic " 0101 , " the device-B 2 side 
can recognize an abnormal condition of both signal line systems . 
Therefore, the device-B 2 side can recognize the abnormal 
conditions as distinguished from the state-a to the state- 
d. 

[0034] Thus, the device-B side divides the 2 bits of signal 
from the device-A into double the 4 bits of signal . Consequently, 
the device-B can recognize the state-a to the state-d as a 
normal condition of transmission, a disconnection of only one 
side signal line system and of both signal lines as an abnormal 
condition of transmission. 
[0035] 

[Effects of the Invention] As mentioned above, the present 
invention additionally provides the detecting circuit of an 
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interface capable of detecting a disconnected condition other 
than a High level and a Low level of a logic signal . Accordingly, 
even when the connection between the devices is in an abnormal 
condition such as a disconnection or disengaged connectors for 
example, the receiving device side can detect the abnormal 
condition and can prevent incorrectly recognizing the received 
signal . 

[0036] Moreover, without further adding a signal line between 
the devices for detecting the state of a connection between 
the connectors or a mount /dismount state of a device, it is 
possible to detect disengaged connectors or a mount /dismount 
state . 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a circuit diagram showing a circuit of an 
interface for transmitting a logic signal of one embodiment 
according to the present invention. 

[Fig. 2] Fig. 2 is a truth table showing operation of a circuit 
of an interface for transmitting a logic signal of one 
embodiment according to the present invention. 
[Fig. 3] Fig. 3 is a circuit diagram showing a conventional 
circuit of an interface for transmitting a logic signal. 
[Fig. 4] Fig. 4 is a truth table showing operation of a 
conventional circuit of an interface for transmitting a logic 
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signal . 

[Description of Symbols] 

1* • -device-A, 2- • -device-B, 11- • -signal-a, 

12 • • • signal-b, 13 inverter ICa, 14 ••• inverter ICb, 15 and 
16 ••• connector , 17---line-A, 18*'«line-B, 21 and 
22- • -connector, 23 and 24 interface detecting circuit, 
25 • • • signal-a x ' , 26 • • • signal -a 2 9 , 27 • • • signal-^ ' , 

28 • • • signal-b 2 ' , 231 ••• inverter ICc, 232 inverter ICd, 233 
and 234 • • • resistor, 235-238 • • • diode 
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